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(57)Abstract: 

PROBLEM TO BE SOLVED: To provide an ultrasonic 
flowmeter which can perform the measurement at high 
accuracy. 

SOLUTION: The ultrasonic flowmeter is provided with a 
first and a second ultrasonic vibrators 1 and 2 which 
transmit and receive an ultrasonic wave and which are 
arranged so as to form a propagation path for the 
ultrasonic wave in a flow passage 14 for a fluid, a 
transmitting part 3 for driving one of the first and the 
second ultrasonic vibrators 1 and 2, a first matching part 
5 which is connected to the transmitting part and which 
adjusts output impedance of the transmitting part, and a 
receiving part 6 which has input impedance 
approximately equal to adjusted output impedance or 
smaller than the adjusted output impedance and which 
receives the ultrasonic wave arriving at the other of the 
first and the second ultrasonic vibrators 1 and 2. The 
flow rate of the fluid is measured by detecting the 
bidirectional propagation time difference of the 
ultrasonic wave propagated in the propagation path. 
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i 2 = i 2 • fc 4 a. os 5 , ^i^jS#js«»!^ii:^2cDjS ; i : ^sW)^2torpit?^ 

5 ffi £ SO >9 litt, Sff^3 ic as -c a ft -f 5 £ ft ii ft * s ft v - fc Sr^Ltv^. 

[ 0 0 6 8 ] 

£ ft , Ktl 4 * V - * f X Z * W * ( Z R = 0 ) T? 5 , 5£ (3) fc±t?S (4) 

it)! Z k = B/ Dffc9. Z k ' = B/ Ai45. _h 3£ 0> <R j£ , r W B# , Z S =Z 

k -e i> 9 , z s ' = z k • t ft 5 c mii, aflrasoa*^ y t-^^^z s *fcitz 

s ' # , € & JR tt 1 6 * 14 1 7*Jj:T/- i t*Htl****bfc*flt»6*»feft**©>f^f- 
y^^Z k l£ (4 Z k ' i?L<ftot^5:H*LtV^. O $ "9 , £fg S3 3 <D tij 
^^t'-^>^^s^io«^iSS«)^l*3J;U t ^2<D® ; &&fil!]^2cD^>'t°-^^^t 

4? L < ft o T V> 5 o 
[ 0 0 6 9 ] 

6 ± *> fe H *> ft i 5 , S5 l ©«WS^»*l:fc±t*S&20>«MStt ; ?-2«:ffl^-t, 
gft S§ 1 4^^«)i-5»ftf*W»fE*^tfa i Ji-5»*^^ gffgBecDA^^t'-^^&ir'n^ 

2»^^-^y^i-$H5 ('ry*-^^***) - £ J: o T , @ ^ & ig Wj ^ l 

t>mm vtzm^&zm^&M®* 2 ts« ufc 1 * <*>m iat$i»^ 2 & &f* 

a^jS^a^K^ttT- 1 t? g ft L i tf* - §6: 1" 5 o 

[ 0 0 7 0 ] 

if Sgii^ii, -*itH 3 (c^-r J; 0 fc-r ^ tr-y^^ - H«*#*fe*« A., fflifi»fc 
ioT-fv^-^v^^ftft^c *iHR»f r fcft^-c, ^fyif-^v^Ilitltft 

5 C Z.<Dtc$>, i£m%!> 3 <D tii tl J > t° - ? >- X Z , -r-iTCO^^i-fcV^T^l^a^Sg 
SriEib^-tfrSfcfe, mm U 3 © tti ti 4 v f - ^ V * «r JB 1 » S ^ 1 *5 i IF ft 2 <D 

m^mmm* 2 © w > t° - y v * t - a <* * a t v^ 5 * # » , iH{fgi53©tti^'<^t°-^ 

[ 0 0 7 1 ] 
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[ 0 0 7 2 ] 

* IS 38 91 # © f£ iNB ft & ft lc i *Ltf , SfiUsoWA'f y Sg l © 

?i $.Tzte$s2<7>m : g&mm*2<D&mm$i%i;\z*5ftz>'( > t° - y >*©'>& < t t 1 / 

2Hioit-cjb!) 1 SftSpe^A^^^f-^^^^ *3 *3 tti 0 0 QWTffc^li, 8 
*««ib^i^J:tJ«*2©ie*ifi«» : f-2©4»ttoiSv^{c*#<*#Six*ri:/j:<, 9S 10 
i<oS^jSS»^-i*5«tTJ ? m2cDS^^gib^2K>J;>3Sm$ixS^m&^seKW(cl^ — 
i*5„ Sff^6©A^-r>'t°-y>'^li > # £ L < fi , 40QaTtJbtl > 2 0 QHT 
t?fcixff J: 9 Lv\ £fc, HiaJ3©W^^yf-^y^is^i ©gffiSft^ l f 

[ 0 0 7 3 ] 

i is zxtm 2 nia&mmih* 2 frhz-it&mttmomtj'f * y> **s zxtstmnmn 
mmi- 2 t mmu 3 a x-d^mu & t © m \c & £ u 5 sKj&est^^^^si^w&ett/ 20 

A yf - ^ ^ ^ ^7 i'-fc'-^v^l.i'a-SftSo 
[ 0 0 7 4 ] 

as ft * ^ * as ft » smjoWA-f > niSvMs ? as, 

, *Si|6-rSfc*tw{4SftSl5©A^-r v fc° - ^ ^ * fi A # ^ # 2* # £ Lv\ r © £ 5 ft 3 a 
Ic «t 9 , & 5f5 © g # & Si :■: ft I- & v> T Ji , SftfflS^AA-'ri'fcr-^'v^ttjSflraBWffi*^ 
y f-yy^li± 0 < 'feoT^fc, A # itt ic fi , SftSB0>A*-f>'fcr— ^:"*M:S!c 

+ KQ/J>e>i&cS"KG(^l£^$ix, 36 {t $15 © ffl t) 4 > fc° - ^ V * {4 . g+D IS Q 
SJtlt^f:. 30 
[ 0 0 7 5 ] 

:}il:»LT, _h i£ © * ft T W: , Sfl^OAA-f y f-^y^?rt*Of o 1 / 1 0 0 0 

& & it s > t- - ^ v ^ ) &ffiz_tzm : g$iMm*&%si <om^mmw)^ 1 *s x-&m 2 © 

«^SiS|}l^2i:LTfflV>5*^l-i4. gfagBWA^Vt'-^V^fi, ft SB © ffl ^ 
>tr— ^^^i*S*5Jt-t<?LV^»*fe»4ilSfllSB«>ffl*'f > fc° - ^ ^ * ± 9 f> /J> £ < 45, 
S ft SB © A ^ vf— y^*asj£{fg|5©ffi;*j-f yf-yy? £ *s *s ± ^ ^£ L ^ 4§ -a- , S: ft 

SB © A ^ W ^f-^^^H^5fE©flt© 1 / 1 0 0 OlIIUT'/hJ < ft £ = L # o T , 

^*©a^&»ft*w-(cit-<T + ^s{f^©A^-r v tr - ^ w: /h * < 40, a ^ & g » 
^l^3i^^2©M ; i : iR«tiJ^2©#^±©^lv^^^J;5^ff^©MS?r/^$<-r ; 5-«^:255-e 40 

* 5 „ ^ LT, S:{fg^5©A^'1'>t:''-^^^^i^^fa3©tii^?-r>'t: <, — ^yxi9/hS<, 
if n i; 5 (5 if. g # & ffi ft ^- 1 fc'iVf 2 © S ^ & « ft 2 ©ftt©lVMC =fc 

5§:{fi£©*M£J: 5/hJ<t5:ii!ff 5. 

[ 0 0 7 6 ] 

SXT . M^tci^jg^Stsftflrff©*?* L 31 US «B £ t£ HJ 1" 5 „ 
[ 0 0 7 7 ] 

(m i ©ms^«o 

* w- 5 i »± , aEf*©«ft?si44 j i-@ *'« <o&mm&*tej&-t a ± 5 t- ib e £ n s ?g 1 ©@ 

^&S»^-l*5J:U ? ^2©a^^gft^-2i:, i£ {f 3 £ , SE SB 5 * , g{f£|56i:£r# 50 
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X. T V* 5 o 
[ 0 0 7 8 ] 

■3 S m £ *V , JB2©««SRa»^2A>fe^fllSixfcia*«E»4«loa*««tt^-l»-J:9 
3* fll 1- * . rJxfeW*lRl©fi»»tt» SElSl4*r«E*v5SEfr«>aEJxS*l«illc*rb , rA*e 
tftLT^S. ftlec^c^li, 1 0~4 0S©«Sirt^e>IR*ix5 o 

[ 0 0 7 9 ] 

1 oi^SSi? 1 *5 i tfSB 2 ©StSIfif 2 i it 14, f^fift^-K, Wi-^O 
«it-K, tgl^e - K^olft^- Klcj; t) > J5 13 J: * 2 0 KH z a±»JB»«-Cl 

®b $ , is ^ & as * w- £ isT'&&frb&.mztizm*<om : g-mw;W)*zmi<" ; b^ttf-?z 
5, w-aai-^taEfr^^iB^a*, Tas*t*«a[«:ificj».cT*iiftjii«*««a*aiR 

# 3* Ifc tt H: , — K-e«»L» 5 0 0 KHzW#i^SII: 

fcojBWSjgft^asJH^&JlS. *««SE*^*J»t5JS«:ffl[H:l 5 0 ~ 2 0 0 Dffc5. 
[ 0 0 8 0 ] 

II ©MtiSStf l«J;U ! l2©StSaftf 2I4> §J D # £ 9$ 1 2Sr^LXS-a-f|J5 

2©]ifi#*aiiii^2©4r'fe6>36» — **3ii«WK:aE'fr«5^«iit*jx*. s -e- 95 5 aiflr «bj 

3 l£ g& «E $ *L T *5 <0 , i£ ft SB 3 til ©iB^&ffift^-l *fcf4*2©iB : tSi«ft : ?-2 £ © 
[ 0 0 8 1 ] 

M^mmmn 5 i n , a*flr» 3 *»#*5 * ©MfcRtt&jxfc2rfljtt*#* i 5 *» 

iKS*)T-l £fcl4fg2©i@^jgJgfti^-2 i: ©^ > fc' - ^ ^ * ^ S L T # , Ml 

©^t^iaots i ©s^ssif i *fc(4^2©si : ^s»^2 id & v^ -c s *r $ n , 

[ 0 0 8 2 ] 

* l^ltt SF -S- * 1 5 {4, r©Ra*St«:R*t»*lfclSlS4~!*<. * , S&flTlRS 3 3&>&SS 1 

# & *g ft ^ 1 *fctt#2©«*&«»^2~i£«£ix3«»{i-9-tt, Rlt^^*n934^* 
«^iV>± 5 « J* $ *t T „ 

[ 0 0 8 3 ] 

f lOfitSIft^ l*3iyi2©ItSS1^2li, «J 9 # * 95 1 3?r^LTSft956 

\c&m£th%o mi ©s^«s»^i *^f4^2©s#issKi^2[c5ijaLfca^ : ^{4« 

i^-^y^li, 2 0flaTT3b5:iis&SL.< 1 H »8f Silf i Sfclii20g 

QKTT?*i:t«5»SlV\ *HM^H-CM4. S«»6©A*-f>'tr-^>'^»4, 2Q 
t? fc 5 . |l©gtS«lf 1 ttli^2 0i?«lt^ 2 CillLfcSf Si: 
ft#^ + ^A#V^#-^[c{4^-fLt > SftaJ6f4Sf§{t-§-*iii|SL^:<-Ct<tVN 0 
[ 0 0 8 4 ] 

fi SB 5 (C fj? 1 Olflll^l # gj « * *x 5 t * IC f4 , Sft956^|g2©i@ ; tSS» J ?- 
2 1:8^^, Sl^gB5fC|S2©«^&ffi»^2;^M$;ft,;5£tlC{i, g ft «5 6 # * 1 

tiSff* LV\ 5)t)f iSfi 2*5iU«9J!5#A.«|5i 3 li , h^^^-fy^-roiSfcfllttW 

[ 0 0 8 5 ] 

«5 7 K *5 T , SftflH9-* s 0f3£©l"<^tC.JtL/t:it«©-tfi3^ n ;* aJW >- b # t* $S £ it 3 
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#<D&-&mtiii-Z>s<i<' K ^ 7 jv 9 Sr^lttfc J: 
[ 0 0 8 6 ] 

US D iS L g& 8 f± x f n^n^t&flftSd^t, gf t © ^ffli ?> t f: ? ^ 5 ^ ^ f h y 

„ Jgl(0ig^&M»^l£fcfiSg2Ojfi^i£g»^£rietti-5 0 
[ 0 0 8 7 ] 

fh SB 9 , Bf ^ «> E « , V^^T7^>K*r«fc53gi-©JcKU*:l*IW*r«-«L, ft mm 

*£Sc*i?ttj§&i i ~ a* i> o RitS[«i»»4i3j:Tj«aE'fr«iJ5S:iiSi<«-siJtt^w , = >'asE©» 

[ 0 0 8 8 ] 

Hsii, m m & it * ft 5 i©a&flr«3, ^-isns-tt'&if «r-£tfR9t«#tti«4 • , t^ss 

telr^T 6 a S: -fr A/ T? *5 5 , Hr^-T ^7 6 a CO tij ^ }g St 6 b SrfflV-CAj§it$*-C 
V>5 0 ^"-<T>^6aOSieA^ifg^-{4, SSil:^ $ f 1 roit««if 1 S 

[ 0 0 8 9 ] 

S ft & t& ffi SB 4 ' , 3^;V4 a b t^lPltt^^St ^^tf 0 1^355 ^^LT 

f 1 (DMf ftlB^ 1 f fclii2 0®t$SBi : -2^^I-5-C#fcgWfili < a^f/M a 

ha»e>tuas;ix3. - 2f , a6flraj3*>e>*io«*asjg»^-i*fcf4*20ia ; ff«fi«i^ 

2^^P>^x5IEiijft-§-t, 3^;V4afciO!4blcif)1tfe$tl5^ > (Dm f§r\*t&tf, 4 

5 £ i£ ft SB 3 t co M I- » A $ T 3 0 
[ 0 0 9 0 ] 

g -g- SB 5 12 , "Jf ^y^?^ 5 a hyv^^isig^-frsriicict-fy^^^ 
^ x £ m -ft $ -fr * SflSt3 offiA^fy f-^y^5rfft$45r i*f^5 0 
[ 0 0 9 1 ] 

BSfcjjSLTl^fcV^P^n^tfcfciaB?, m <0 ig L SB 8 . ?i-B#|EB9*5 < fctf8ftft3SajgBl 1 

i^f4^^p<75*j*^^r-rs^N- K 7 1 7 5 ^ ft y 7 h ^^r^fflv^a r. t & -v # 5 . 

[ 0 0 9 2 ] 

TJ:5t:njo0#*.»i 2*5it^i 3 ^ffl^r, s^-a 5 i ©sttfii^ i '-iit 

, gftSBl 3£Jf?2CDjg^jSt«ft^-2-g^T5 0 
[ 0 0 9 3 ] 

fil^i i©-f yf-^V'^^-StTV^ftv^i:, iStbif-^co — ffi»4, Iiogflll 

* « 1 5Sr^L-CS«tjfi**B«B4^**»ix, S»Sft*ai4 t iotito$il5„ S «t »t 
lt»Sl!4rotSlli7Jffi : F4 h (c 17 - - 9 t£ if * ft ft L , «*.tfK*tie©*;*jtt«:H-« 
t5„ ii!msi53£Sgi<£>;g#i£g*)^i £<©.'r>'fcr-^v;*3Sas:*svM5^RJit&t>*:S 

[ 0 0 9 4 ] 
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, i£ ft SB 3 com*-< ^f-^V^Srfgl ©S^&ffiftfl 0*J8ffl«»^*5tt5-f > f - 
^ >- * >£ <5 i7 -5 „ ^Lt, ^fcfctffgl©jg^&ffil!jfl;^<b® : § : &£3g££-^ Sit 

1 1*3 I' 5 J: 5 K t 5 . 
[ 0 0 9 5 ] 

*S It 5 -f V 1? — ? 1/ X (D 'P t£ < itl/2H±fii)5rtiS&*L<, 11 ©StSfifi 

- ^ ;* tfS fg 1 OSfJSSIf 1 cD*SJ^^^(-*5ft5^Vt°-^>-^0±2 0 % O « |£ 

■f tt <£ v> „ 

[ 0 0 9 6 ] 

roi 5 CKftasoWA'f vtr-^y^iiiLfcfct. sfc * © ff S'J £ 5 , la 4 *5 i 

iH#«t«»-?-l*>e>ie*StS:*^S*5o «Ei&14«:e*Lfc« : fiF«W:, !R 2 fi ^ }£ g 
If 2li±ot§(IJii, Sff^e ci-3tSIHf^2 2 t L-Ci&^nSo 1? n * n 
fe^pgB 7 T*(l, £ flTft * 2 2#Jtfj£©u^>i'fc*Lfc*lft©1fni'e»*iK-fl'ha***nS 

, If ©II^ra2 3?;gfctlCb y^fflf 2 1 ' £ £ L , iffSP 3 ^ h y ^{f t 2 1 
[ 0 0 9 7 ] 

SlOSt (Mttf50~l 0 0 0 0) , yy^77 ■?> Klri^SLfcf , If B£ SB 9 ft 

» /v— T'«rift»Jig-*-<©fc:RLfc£B*W2 4«:tf-S!lL., ff-SiJ^*Sr»iE*^WgPl 1 

l ) |;it t l-tftS. 

[ 0 0 9 8 ] 

sftia53Sri«i<7?s^&ffiS]^-i— igts. -tL,-c±ao#iii:iBiai, s-g-sp 5 v> 

X > itfB^3CDm*^Vt°-^>'^^M20S : g : ^Si))^-2<75*ffiJl^m^*3(-t5'1'>'t° 
[ 0 0 9 9 ] 

i£ffS5 3<z>ffi;^v^— ^v*&iB!ELfc&, _h54o^Mli:lRl«»#liil-J;^> IS 2 o jg 
^RiSI&^a* I 1 ©gtSgftf 1 T-gf$SrSflt5. Fr J£ © 

[Him, yy^77^y K^riOILtt, fj- R# SB 9 f± , yW-:/«:i|ft»)ig?-©KSLfcifcl$ 

ro 2 4 & w- «i u , w-aimmMijttusBii^^So £ 2 4 fc'/y^7?^i f mm 

-em L , ^©ffi^bll^ra 2 3 S:5iv>fctt^, 5£ ( l ) l^tt 2i45, 
[0100] 

SC ( 2 ) lc , t l*5ilf t 2 wiliAJl 9 SrttAtiiirlciot. itft© V 

5 » jEtcaftgSl4<^»fEi»^Si:i-ix«, $iQl±v x s ti o T*»5 : i is^t 5, 

d © »e * q »± , fgsfrifcfc o (ciStfr^^iijt^i-efe o , MmQ^mft-rz^t^zo 

[0101] 

H7tt, Sf Slftt 5 1 (c*5V>T , «E # «: »ik £ , 1 1 ©StSfilf 1 ^btflL 

tzm^mzm 2 watssif 2 -e * « l t * © se ?e 2 s 2:!B2©«wj6iR»-?-2;6»s> 

i£ffLfcjg^&£S£l©®*&ffi!!!jflT*g{fLfct#<7?&^2 9 t!riLt^5 t Ji x£ 
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ft as 3 <d m tt -r yf-^y^^i i (om^tiiMW)* 1 ©#iSflSiRfc:*5»**>f ^ -r t° - ^ 

y-< f-^y^t-7yf y^^txir^, El 7 |c ^ 1" J; 5 I- , Sii2 8*3iV&f 2 9 li 
^ilC-t LTV>5. r. <£> fc £> , i)g28©fa^a^jK^>F28afcJ;U!iSi29© 
ifn^n^./K-1'Vh2 9 a # — §fe L T V> 5 „ 
[0102] 

? ic # n j£ «iic £ tuf , mm & 3 <d m ti *s - y > * * m i ©stti»? 1 

ftS|56WA^-Y>'t°-^v^Sr®<-r^r^lcj:i9, jRi^ilHWiSiBlb^Plft.fctffl^© 10 
«M«ifc*20>ttte©»VMc /h£<i-*r:*3a*-e#, # o M Hie 

I-3<imilIlr*S<t5ri#-e#s. 

[0103] 

* fc , il«gC30ttl^-r^t 0 -^vxSr^iwjS^&Sft^ifcJ;t^^2wS^^S»^ 

, «i»j#jLSiJi 2*3«ttFi 3 icuv^t, sitSt^sflrfls^am-c, &*oi-^#g{§m-f§-i- 

mmWZS-Z-. fcffi»*«:3l#iB£-r*VN5raH©*£«:K<*wi:;as-e#S. 
[0104] 

&*3, ±IEHiS^li-ett, »2©« : B 1 «J61& J f-2S:ill««i:LTfflV^Sii-&fit>jil«aJ3 20 
« S » ^ 1 lt#Lt?yf y^tSWA'f ^f-^^^tiifcSSrfco-Ct * 

, »i ©i@f tsft^i , is 2 (Dm^mmwi^- 2 „ aiflHB333j:T/gftSiJ6S:-a'tfaj»^ 

, fglOig^&igft^l i:l2<Dj@^i6Sl^ 2 tw#tt©ilicj;5^f ^Sftl 
5tIS^tl5^fctJ>5. 4* It, ^lcD@^^®tij^l^^20S^ : ^Stij^2t 

2m@©-r^fc°-^>'^g-£&{lM4« , l!l&L-ttJ:^ 0 30 
[0105] 

v«E*«&H£*iv*-c, rtv^ttg-caEflswaEssrw-ai-sri a* jS^&co 

JS&icl-MLT»fc^oM3S^fc* t» * # v<» » , mWn^W-f > ? ^ x <D?F¥-ffi 

2©@tsiif2^f>ii (o@^feg»T-i -efin-^aw^<oji?smi:oMs^sffaij 
izmm* z. s rt ii *s & ^ „ o * 5 , sis (a) fcii; (b) ic ^ i- «£ o ic, a? 1 © a 

^ & 8! » ^ 1 A^l2©iftlft^ 2^fi«t5i^S2 6 |C *5 X , Mm&V * ? n 
^t^IWWlA^ B, C, Dil2 0fi^Sltf 2i>^l©gf$tt^ 1^61 
t5S^S2 7l:*J^t, itl^Sf n^D^ti^OlllA' , B ' , C' , D' t CO m 40 

[0106] 

r <£> £ 5 ft * I- , f p^jK^ y Mrlt^gL, #-fefn*n;*3}W>M;L:}3tt3 

raioia ic fc e> a» c feists l t v> 5 oks^ $c *■ m mELfcativ gftfso 

Bfffi8fS«r#ttTflli*«:Jft«>;5o 5 tc8e*o*|]ESrfT5 - i C i o T , St ii 7>s * # 

V>*^T'&o-r<bjE5tftSc*£*tf>3 r 4: as -C # 5 . 
[0107] 

fc 0 L 3> L , fe^*^C*^l©@ ; i : }S«ft^-l*3j;U5^20e^&Sllj^2(75ff^.SlbO 50 
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[0108] 

( m 2 © * m m ) 

ni9 n , *&w\z z 2 (oni&i&n&iFT-? * -y ? & z> * m^fem 

©UliSljfffilwig^iSacAW-s l i*ftot^5. 

[0109] 

A # W |C tt , a^&SE*tf5 2fi, !|5l©SE-&'aS5A:j8j:tfSB2©SE-ft-»5B«:fl|jfcT^ 
5, JB1©8#»5 Aj3j;t;»2©I^«S5Btt. §]<3#^S51 2 tflOfitfill^ 10 
l:|8J:T/|[S2©«tf»«»^2£©IKnc**x^;ftifAS;ft-r^a. 
[01 10] 

*Hii^ffi<Daw&Sc*W-5 2 ± jxtf % ^{fSBSir^ioje^JSffilb^i t <D4 y^- 

-f^f-^^^Wtt^Mtt, JB20S^«S5 B*ffl^b*l,5, ^ 9 # X §B 1 2 

CioTf l © ® # i6 S ft ^- l * tcitm 2 e>jB«ttSlb?-2 as it iR £ *x 3 fc tMc , iUffgB 
3©^^^ yf-y>'^S:iIt5^S^*< /i5 0 0!l « * I 1 ©ifSSi? 1 *i 

tj5^2^si : ssK)^2o*sjiiSifc^*3it5-r>'i:°-^^^^^i^^{t^ers^v^m 
-fr , — a , i£ftj&3<t!gi©®^feiglJi^ii©^^fc°-^^^tf s K-S--r5£?ISi 
©So" oK 5 A^rsSiL, a6flr*3 i jk 2 ©jB#*J8tt^-2 fc©>f ^tr-^^^asaE-fri-s 20 
J: 5fg2©g-g-g|55 Bti8t5«ife, fl&v>ttgT?«-*W-a!l«:fT5 ri^fti. 

[0111] 

( % 3 © mm. i» m ) 

mi 0 tt , *»MfcJ:*jHWiltaE*W-oJB3©j|IK»«o±K«fr*i-^ny^H"X?*a 
. #£J67E*l»©iHWi£iilc*tH4, 5lttlt^95 4 iciott^pL/cSitifititStfSlu 

S^V>TS'B-g|55^gibWl-®Jffll-r2)SlifflIgl33 0^«t^TV^^T-mi©^Jfe^«©« : S : 
K SE * W" 2: ll*4oT^5. 
[01 12] 

flffffSOtt, A D 3E m flt 3 1 , fcT-?;RfclfB3 2, !W3e§P3 3*5j:tJ«"BraE«S3 4 4:-&A/ 

T- ^ -5 c ADf^g5 3 1 (4> 4 |: i o t L fcSltS t M t 5 11 f Srf^ 30 

ffc U , Jfc tk «* J- £ <5 v> T % K<t»a s 'J"*<**J:5*ftl*flt**^raE»34^ffl*i-5. 

3 l , t°-^^*q|fi53 2 & £TfW£& 3 3 W: «#««£*«-©*&©»£•«:£#*: L T $!l #P i" 
5 -7 = Wj: if © f|Sj *lp 3£ g 3 5l:ioT«t5:iiit-^5. 

[01 13] 

faj #P g|5 3 0 iaott^ai5 Sr M flE "T 5 * -f 5 ^ if ft , « : 8PifciJE*W-©fl3i£ J $'K#*i'La 

S3 o i:iotStI^l5 5 ?riit5 i 5 l:attlitlri^tTiiv\ # l ©8 40 

1 *3 <fc fg 2 ©jg^&Jgft^^ © W tt ft * ft # £ U- 5 S t # x. t 5 W i t 
fciirT, ffflfflSP 3 0 ft J: 0 , l^Sf 5 SrllLtt i^. 
[01 14] 

#Hit?BiKft.fc;h,tf. Ml ©@^«Sib^l*3<tT/^2(7?SW«SIiJ^2 i^{SS53 fc © 

4 > f - ^ ^ * © SE £ S » « ft fr 5 n *s t? £ 5 ©t? , tUBO » * «s K < x fa « X V > 

@ : g : iS5tt*fi-^iim-r'5rt^-e#s 0 wft, st**rtt-8Bi-5ai*©aaEaEft**uv'»» 

fll*tt©33ttS«*aSSIE*tf«rlSm-f-5 - i: # T? # 5 „ 
[01 15] 

ft *s , xmrnrnm-ete. mi ©*iiiost stiifs 1 ft 3a w 3 0 & r »t m & r 50 
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«tfc#, m 2 <Dmmmm<om^mmmf\- 5 2 3 0 «r k »* -c t> * v . 

[0116] 

(if? 4 <nmmw*m) 

hit, *ftw<Dm^mm&s\rzmz-tz# * * - * zwtw-t-z. 

[0117] 

HIl 1 Ji, SB 1 6 Ort&ft;ix5#;*©ft*£W-iggi-5 fc £>©#*;< — * 5 5 © :/ n 5/^® 
[01 18] 

13**— ^ 5 5 « , Rt : 6 0ft£ft;h,3#*©ft£&ff$d1-3f;:*©j@#&ft*§f5 6i: 10 
, |gmi*l-E« : 6 0*^tL-5^^^ii»fi-5iiKFr#5 7i: > Sfi£ft*W-5 6:fc5j:U53IBFr 

#5 7*rM*-*-a-v-f = i'fcir©iM#pss«5 8 fc , jS^^st*ti-5 6£fflv^TH-«yLfc»fE 

[0119] 

*S*J6»«0>llI*8E«E*W- 5 6 fctt, i3©lIII©iftlitt^fflV^„ Sg3©H 

If ffii;oV>TlftKLfc£ ? li, @^gtJift*W-5 6fi. S-c¥aiSfriSbtt(£fl3<l*l1-£flSiJfllffi 

^fi5. r©flfltt«5W:, = S 5 8 ©t£f36£ffiV^-C«f&£ix£o fflmUK£<oXm& 

J: v. 1 BO*I©«ftKJ;«9t, tta»«lc»iaJ4D5»*lctt, ifc^L*B*IWtt 20 

[0120] 

ig f 2£ ft 4 5 6(Ci-o-Ctfa!l$ttSsS*lc:Hi-^^ — * tt » -v *f = 5 8 •c&astiT 
*^gB5 9lc^^£H3o * , 3V5 8 ft, If M i* 5 ft * K J| fif *s ft V> & B A "T 

x y mm # 5 7 sr»^ s * % ©«*& sr^it-r * . 
[0121] 

r © J; 5 l£ , # H i£ ffi? #. <fc H f3\ W-«»«#i*<ffi«lttfci*^;tf**-*&S*mi-*r. 

© «t 5ftta«aE-fbJ-*»*ix-r, « * © « <^ w- ay £ fi 1 ? r t a* t? * 3 . 
[0122] 
I 51 m © & x ] 

**H ©JH**«*fHc «t frtf, 2oroje^i£jgfii^©#14©jH,Mr£-3< Sfett 

I hi s © fa ¥ ft k w ] 

[01] (a) li**»©fifS«ittO«liRMt5^tiS'^0-eii»*) . (b) {4 ( 

[02] (a) ii#»Woat$iliW-©HS:l)iWt5^o y , (b) ti ( 40 

a) ©§B^^E^^(i]S§ffl-e^Lfc|gl-t?fc6o 

[03] *¥swxm\<^ zm^fcmm^<Dmu&)¥ftti&7r;-t-( > m - tr > * m mm x &> 5 . 
[04 ] iz&wcDm^mmm^ 1 ©ns«is:^ty o y^a-efcs. 

[0 5 ] 0 4 fc*i-«#©±Btt©*ttWfc#J**:^i-|§IlgiaT;fc3 0 
[06 ] '/v^r?^ KifefciSW-WtrKW-f-aHT?**. 

[07] *»KO«*«[SlE*tHc33t^-C, ft##»JfcLT^S4l'&'fc:iBl©« i ff«x!t8» ; ?- 

[08] (a) fcit/ (b) (4, *ft*B3fc*3tt-5£flr8iJB«:^L-Ci^5. 
[09] #«W©«*fcft*tt©JB2©l*i67B1IB«r*i-:/o 5/ * 0 X fe 5 . 

[01 0] m © m ^ m. m & n © m 3 © it m m m x & o x , ±siBJSr^-r^oy^H-c 50 



(18) 



JP 2004-28994 A 2004. 1. 29 



[mi i] *mw(»m 4 <o%mmm-^th^ ft * * - 9 z^-tzf n y ? h -e * 5 . 

[ El 1 3 ] 

[ m # o n w i 

1 MS 1 ©jg^tSft^ 

2 £ 2 ©atiSiSi^ 

3 

4 sitftttttitns 

5 S-g-SB 

8 m V M LSB 

9 tUfctt 

10, 12, 13 9 # X gfl 

1 1 sfE*^msp 

1 4 aft SS 
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